The quasibinary systems C aC d i-zT lz and C aln i-aT l* form continuous series of solid solutions for all concentrations x: 0 x <! 1. All alloys of both systems crystallize with space group Oh1-Pm3m and one formula unit per unit cell (CsCl-type structure). Considerable deviations from Vegard's law occur for CaCdi _ ^Tl^ , while they are negligible for Calni _ rTlx ■ No sign for the appearance of superstructures was found in either system after equilibrating them at 300 °C for two hours. In the system CaCdi-a/Tlr the Knight shift K s of the 205T1-and u 3Cd-NMR was measured at room temperature as a function of x. Saturated T1(CH3C 02)-and C d (N 03) 2 solutions served as reference samples. The Knight shift of the 205Tl-resonance increases remarkably with increasing concentration x, whereas the Knight shift of the 113Cd-NMR decreases slightly with increasing x. No simple qualitative explanation i:
Introduction
Recently, a number of X-ray investigations have been performed on ternary intermetallic phases of the composition Li2XY (X = Cu, Ag, Au, and Mg; Y = Al, Ga, In, Tl, Si, Ge, Sn, Pb, Sb, and Bi) and of the composition A gM gi.zY^ (Y = Ga, In, and S n )1_4. The Li2XY alloys crystallize with cubic face centered structures, which are related to either the NaTl-type or the L 2r type (H eusler-phase). The second group, AgM gi_xYx , shows basically the 62-type structure with further ordering towards the L2X -type structure of the Heusler phase. Phase width and physical properties such as colour or electronic transport coefficients5 depend strongly on the va lence electron concentration (V E C ).
Basically, the crystal structures of all the inter metallic systems mentioned above can be considered as superstructures of the prim itive CsCl-lattice (B2-ty p e). It therefore seemed to be of interest to in vestigate a simple quasibinary system A B i_rCx ( 0^x^ 1), with CsCl structure and a reasonable variability of the VEC with varying composition x. A nother sup position was the intrinsic possibility to study con centration dependent nuclear magnetic resonance shifts (NMR-shifts, Knight sh ifts). The system CaCdi _tT1z (0 ^ x ^ 1) was chosen suitable for such experiments. The binary alloys CaTl and CaCd crystallize both with the CsCl structure. In case of a complete solid solution, 0 ^ x ^ 1, the VEC changes linearly with the concentration x within the limits 2 .0 (x = 0) VEC 2 .5 (x = 1). Furtherm ore, the nuclei m Cd, 113Cd, 203T1, and 205T1 are rather easy to access by NMR experiments.
Experim ental a) Preparation of the Alloys
The alloys were prepared from the elements, using metals of the following purities: Ca (98.5% ), Merck, Darm stadt; Tl (99.9% ), Schuchardt, München; Cd (99.95% ), and In (99.99% ), Preussag, Hannover. Since the metals Ca and Tl and the alloys CaCdj_xTl^ and C a ln^/T l^ are quite sensitive to moist air, the materials were handled in a glove box under dried C 0 2 . The elements were weighed and filled into iron crucibles within the glove box. The closed crucibles were removed from the glove box, filled with argon and sealed gastight by welding. The alloys were prepared tat temperatures of about 1100 °C. Homogenisation was achieved by shaking the molten alloys several times. The iron crucibles with the enclosed alloys were cooled to room tem perature on air. Opening of the crucibles and filing of the alloys in order to prepare the samples for the X-ray powder diagrams as well as for the NMR ex periments was done within the glove box. The alloys C aln^/T l.y were prepared using the same procedure.
A detailed description of the preparation procedure is given in 6.
b) Chemical Analysis
Eleven alloys within the series CaCdi_aTlx were prepared and analysed chemically. F or the chemical analysis, the alloys were dissolved in diluted H N 03 . Calcium and Cadmium were determined by complexometric titration 7. The chemical analysis of the Thallium content of the alloys was based on bromatometric determ ination of T1 8. The mean errors in the chemical analysis are: Ca ( i 0.1% ), Cd ( ± 1 % ), T1 ( ± 0.2% ). In Table 1 , the results of the chemical analysis of the alloys are given. No chemical analysis has been carried out for the alloys C a ln^^T lj;.
c) X-ray Analysis
The filings for the X-ray powder-diffraction ex periments were enclosed in capillaries of Lindemannglass ( 0 = 0.3 mm) within the glove box and an nealed at 300 °C for two hours. The X-ray analysis was perform ed by the Debye-Scherrer-Straumanis method using Cu-Ka radiation and a camera with a radius of 180/jt mm. The lattice constants were determined by the Nelson-Riley extrapolation method 9.
d) NMR Spectra
The filings for the NMR measurements were sieved, and only particles with a mean diameter d ^ 0.04 mm were collected for the experiments. These samples were annealed at 300 °C for two hours. The filings were suspended in paraffin oil to minimize the skin effect. The NMR measurements were done at room tem perature using a Varian wide line spectrometer Type 4200 B. The frequency of the oscillator was locked to a quartz stabilized oscillator and the NMR spectrum was recorded by sweeping the magnetic field. Saturated aqueous solutions of C d (N 0 3) 2 and of T l(C H
Results
The X-ray investigation of the quasibinary system C aC di.jT l* shows that a complete series of solid solutions exists for 0 ^ x 1. The alloys crystallize with space group Oh1-Pm3m and one formula unit within the unit cell. No ordering at the point position of (Tl + Cd) was observed over the whole range of x. In Figure 1 , the lattice constants of C aC d^/T l^ are shown graphically as a function of x. An ap preciable deviation from V egard's law occurs. In Table 2 , the results of the lattice constant deter mination are given. For the quasibinary system C a ln i^T l z , the existence of solid solutions with CsCl-type structures (space group: Oh1-Pm3m, Z = 1) could be established for all concentrations x. A superstructure due to an ordering of the In-and Tl-atoms was not observed. The results for this series are shown in Fig. 2 and Table 2 . In contrast to the system C aC d^^Tl* , the system Calni.^Tl^. shows only a negligible deviation from V egard's law. The Knight shift of the 205T1-NMR was measured in the system CaCd1_3.Tl.c covering the concentration range 0.2 ^ x 1. As usual, the Knight shift is defined as the relative shift of the resonance field with respect to the resonance field of a reference sample ry H reference " alloy
The results found for the Knight shift of the 20oTl resonance field are given in Table 3 . The Knight Table 3 . Knight shift of the 113Cd-NMR and the 205T1-NMR in the system CaCdi_a;Tlx (SH is the line-width). shift for the 113Cd resonance was determined in the concentration range 0 ^ x ^ 0.5. The results of the measurements are given in Table 3 as well. Figure 3 shows the shifts for both nuclei 205T1 and 113Cd.
205T1-NMR-

Discussion
The lattice constants for the two binary systems CaCdi_aTlx and C alni-zTLj are shown in Figs. 1 and  2 as a function of the mole fraction x. The deviation from V egard's law is negligible for the system Caln^sTL);. However, fo r the system CaCd^a-Tl^, Assuming contact between next nearest neighbours in the binary alloys, the interatom ic distances in the alloys are shorter than one expects from the atomic radii. The contractions of the interatom ic distances in the alloys are: CaTl: 7%; C ain: 3%; CaCd: 1.3%. This contraction of the atomic radius in the alloys is probably mainly due to a contraction of the Caatom. Thus, the deviation from V egard's law within the series CaCdi.^Tl^ may be explained by a YEC dependent contraction of the atomic radius of the Ca-atom. The Knight shift is a function of the product of the density of states at the Fermi energy and of the wave function density at the position of the nucleus considered. In a first qualitative approxim ation, the results of the Knight shift measurements can be interpreted with the free electron model. If we as sume that the Ca-, the Cd-, and the Tl-atom con tribute to the free electron concentration two, two, and three electrons, respectively, Ave expect the fol lowing behaviour of the Knight shift as a function of the Tl-concentration x: W ith increasing concen tration x in the alloys C aC di^zTl^ the VEC increases and therefore an increase of the density of states can be expected, because the Fermi energy increases with increasing VEC and in the fram e of the free electron model, the density of states increases with increasing energy.
With respect to the Knight shift of the 205T1 re sonance an increase of the shift param eter K s with increasing x is proposed in accordance with the experiment (Fig. 3, Table 3 ). Also, the 113Cd re sonance shift should increase with increasing x in contrast to the experimental observation.
The NMR measurements in the system CaCd^^Tla; show that a qualitative interpretation of the experi mental results is not very meaningful. It was, there fore, decided to compare the experiments with quan titative calculations, based on augmented plane wave calculations of the band structure of the alloys CaCd and CaTl. This work will be reported in a forth coming paper.
